A comparison of the efferents of the amygdala and the hippocampal formation in the rhesus monkey: I. Convergence in the entorhinal, prorhinal, and perirhinal cortices.
This is the first in a series of papers investigating the neuroanatomical basis for the interaction of the amygdala and the hippocampal formation in the rhesus monkey. The present report focuses on the complementary and convergent projections of the amygdala and hippocampal formation to the entorhinal and perirhinal cortices. These results were obtained from complementary experiments using injections of radioactively labeled amino acids to identify the anterograde projection patterns and injections of horseradish peroxidase and fluorescent retrograde tracers to confirm the cytoarchitectonic location of the neurons of origin for each projection. The results of this investigation demonstrate that both the hippocampal formation and the amygdala project to the entorhinal and perirhinal cortices where, with a few exceptions, the major projections of each structure generally are found in different layers of the same cytoarchitecture subdivisions of the entorhinal cortex but overlap in the same layers of the perirhinal cortex. Thus, the lateral and accessory basal nuclei of the amygdala project to layer 3 of areas Pr1, 28I, 28L, and 28S, and the accessory basal nucleus projects strongly to layer 1 of these same areas. In contrast, the subiculum, prosubiculum, and subfield CA1 of the of the hippocampal formation all have a projection to layer 5 of these same areas. In area 28M, the accessory basal nucleus of the amygdala projects to layer 1, while the subiculum, prosubiculum, and subfield CA1 of the hippocampal formation all project to layer 5, and the presubiculum projects to layer 3. In addition to these complementary laminar projections, there are a few areas of laminar overlap. Thus in area 28S, both the presubiculum and the CA1 subfield project to layer 3, where the lateral and accessory basal amygdaloid nuclei also project. Similarly, in 28I there is a major projection from the presubiculum and a lighter projection from the subiculum and CA1 to layer 3, where the lateral and accessory basal nuclei also project. There is also extensive laminar overlap in the perirhinal cortex. From the amygdala, the accessory basal nucleus projects to layers 1 and 3 and the lateral basal nucleus to layers 3, 5, and 6, while from the hippocampal formation, the prosubiculum projects to layers 3, 5, and 6, and the CA1 subfield projects to layer 5. This pattern of hippocampal and amygdaloid projections to the entorhinal and perirhinal cortices indicates that these cortices constitute a region of potentially extensive interaction between the amygdala and the hippocampus.